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(54) DUPLEX SYSTEM USING STANDBY REDUNDANT CONFIGURATION 

(57)Abstract: 

PURPOSE: To improve the throughput of the system by 
omitting the selection of the check point data that is 
performed by a CPU of operating system at a check point, 
the transfer of the check point data, etc. 

CONSTITUTION: A CPU 1 1 receives a store device full * 
generation notification signal 91 and sends a check point 
instruction signal 92 to a data extension processor 60. The 
CPU 1 1 monitors a check point status signal 93 and starts 
execution of a task after the processing of the device 60 is 
completed. Then the CPU 1 1 produces the signal 92, and a 
data quantity counter of a data monitor device 30 is 
cleared. Furthermore, the change of the task management 
information 18 occurred at the CPU 1 1 is sent to a standby 
processor 2 from an operating processor 1 . Then the 
device 60 extends the data stored in a data store device 50 
into the task internal data stored in a main memory 22 and 
invalidates the signal 93. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] Arithmetic and program control, the operation system processor which has main 
memory, respectively, and a standby system processor are formed in juxtaposition. In the 
duplex system of the stand-by-redundancy-ized configuration which transmits data required 
for taking over of the processing at the time of failure generating to said standby system 
processor from said operation system processor The monitor bus for connection between 
systems, and the data monitoring device which incorporates the data to which arithmetic and 
program control accessed main memory with said operation system processor, The data 
transfer unit which transmits the incorporated data to said standby system processor using 
said Morita Bath, Duplex system of the stand-by-redundancy-ized configuration characterized 
by having the data accumulation equipment which stores the data transmitted from said 
operation system processor, and data expansion equipment which writes the data stored in this 
data accumulation equipment in the main memory of said standby system processor. 
[Claim 2] It is the duplex system of the stand-by-redundancy-ized configuration according to 
claim 1 characterized by to store the data which incorporated the data which equipped the 
operation system processor with the 1st data accumulation equipment which stores the data 
incorporated with the data monitoring device, and were stored in the 2nd data accumulation 
equipment of a standby system processor with said data monitoring device while data 
expansion equipment developed to main memory in the 1st data-accumulation equipment of 
said operation system processor. 

[Claim 3] Duplex system of the stand-by-redundancy-ized configuration according to claim 1 
or 2 which began with the directions to said operation system processor, interrupts said 
operation system processor and notified equalizing which makes the same value the contents 
of the main memory of an operation system processor, and the contents of the main memory 
of a standby system processor from said standby system processor by the completion of 
equalizing. 

[Claim 4] Duplex system of the stand-by-redundancy-ized configuration according to claim 1 
or 2 which transmits the accessed data to a standby system processor, develops the data to the 
main memory of a standby system, and was made to perform equivalent-ization between 
systems to coincidence when the arithmetic and program control of an operation system 
processor accessed main memory. 

[Claim 5] Duplex system of a stand-by-redundancy-ized configuration given in any 1 term of 
claim 1 notifies failure of said standby system processor to an operation system processor, and 
it was made to suspend the transfer to said standby system processor of the data of said 
operation system processor with a standby system status signal when failure occurred with the 
standby system processor - claim 4. 

[Claim 6] Duplex system of a stand-by-redundancy-ized configuration given in any 1 term of 
claim 1 to which perform retry processing of data transfer and it was made a standby system 
processor suspend the transfer to said standby system processor of the data of said operation 
system processor as failure by retry failure when the bus occupancy time amount supervisory 
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equipment of a monitor bus was formed in the operation system processor and said bus 
occupancy time-amount supervisory equipment detected the monitor time amount over of a 
monitor bus - claim 5. 

[Claim 7] When failure occurs with an operation system processor, with an operation system 
status signal Notify failure of said operation system processor to a standby system processor, 
and acceptance of the data from said operation system processor is separated in said standby 
system processor. Duplex system of a stand-by-redundancy-ized configuration given in any 1 
term of claim 1 which was made to carry out data expansion of the data then stored in the data 
accumulation equipment of said standby system processor to the main memorandum ** of 
said standby system processor as normal data - claim 6. 

[Claim 8] Arithmetic and program control, the operation system processor which has main 
memory, respectively, and a standby system processor are formed in juxtaposition. In the 
duplex system of the stand-by-redundancy-ized configuration which transmits data required 
for taking over of the processing at the time of failure generating to said standby system 
processor from said operation system processor, and equivalent-izes between said both main 
memory The field setting section which sets up the field which should be carried out 
[ equivalent ]-izing among said both main memory, and the equalizing field setting register 
which registers the field set up in this field setting section, It will operate, if there is the 
address with which said arithmetic and program control accessed said main memory in the 
field set as said equalizing field setting register. Duplex system of the 
stand-by-redundancy-ized configuration characterized by having said address and the 
equalizing circuit which transmits data required for taking over to said standby system 
processor. 

[Claim 9] The mode assignment signal with which the access classification of arithmetic and 
program control sets [ an equivalent-ized object ] up the time of writing and read-out, Prepare 
the mode selection section which judges whether it is the mode in which the access 
classification of said arithmetic and program control was set up in response to the write-in 
signal or read-out signal from said arithmetic and program control, and if it is the set-up mode 
Duplex system of the stand-by-redundancy-ized configuration according to claim 8 which an 
equalizing circuit is operated and is characterized by transmitting required data at the address 
and taking over at a standby system processor. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the duplex system by the 
stand-by-redundancy-ized configuration of a computing system. 
[0002] 

[Description of the Prior Art] In the duplex system of the stand-by-redundancy-ized 
configuration by the loose coupling which does not do memory sharing with an operation 
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system processor and a standby system processor, the need has the actuation which notifies 
information (it is hereafter called checkpoint data) required for processing taking over to 
specific timing (it is hereafter called a checkpoint) to a standby system processor from an 
operation system processor. By planning identity of the condition of an operation system 
processor and a standby system processor by this checkpoint actuation, a standby system 
processor becomes possible [ succeeding processing of an operation system processor ] from 
a checkpoint at the time of failure generating with an operation system processor. Moreover, 
when checkpoint actuation can be performed at the time of failure generating, a standby 
system processor becomes possible [ succeeding processing ] from the failure generating 
condition of an operation system processor. 

[0003] Drawing 23 shows the block diagram of the duplex system of the conventional 
stand-by-redundancy-ized configuration by the checkpoint method shown in the "Institute of 
Electronics, Information and Communication Engineers special edition 3-3-1 loosely coupled 
multiprocessor" (November, 1990 issue Vol.73), and sets it to drawing. As for arithmetic and 
program control (CPU) and 22, the operation system processor which 1 has in a working state, 
the standby system processor with which as for 1 1 main memory and 13 have in a system bus, 
and 2 has arithmetic and program control (CPU) and 12 in a standby condition, and 21 are 
[ main memory and 23 ] system buses. The operation system processor 1 which is in a 
working state here, and the standby system processor 2 in a standby condition are the same 
configurations. 3 is a data transfer means to notify checkpoint data to the standby system 
processor 2 from the operation system processor 1 . There are the approach of using a disk 
sharable by the operation system processor 1 and the standby system processor 2, the 
approach of communicating through a circuit, etc. in this data transfer means. 
[0004] Moreover, 4a-4n stored in each main memory 12 and 22, and 5a-5n are tasks it is made 
to run by each CPUs 1 1 and 21, and 4n and 5n are Tasks 4a and 5a, — , the same thing, 
respectively. The data (it is hereafter called a task in-house data) in which the condition inside 
tasks, such as a Tasks [ 4a-4n ] variable, a flag, and register information, is shown 6a-6n, and 
7a-7n are task management information and a checkpoint data list which uses a Tasks 
[ 5a-5n ] task in-house data, and 18 and 28 for 19, and uses 29 for selection of the data in a 
checkpoint. 

[0005] Next, actuation is explained. Here, it is the flow chart with which drawing 24 R> 4 
shows checkpoint processing (actuation) of the operation system processor 1, and drawing 25 
shows the flow of checkpoint processing (actuation) of the standby system processor 2. If 
CPU1 1 of the operation system processor 1 performs the task stored in main memory 12 
according to the task management information 18 (ST 10) and arrives at the appointed 
checkpoint (ST1 1), it will progress to ST12. A checkpoint is the timing of the time of the 
checkpoint instruction execution embedded into the task, or a task switch here. If it progresses 
to ST12, the checkpoint data which should be notified to the standby system processor 2 in 
the present checkpoint will be chosen (ST12). Selection of checkpoint data is performed 
based on the checkpoint data list 19 registered beforehand. The transfer for read-out and the 
data transfer means 3 from the task in-house datas 6a-6n is performed for this selected 
checkpoint data (ST13). 

[0006] On the other hand, in drawing 25 , the standby system processor 2 supervises the 
notice of the checkpoint data from the operation system processor 1 (ST14), and if there is a 
notice, the received checkpoint data are stored in a task in-house datas [ 7a-7n ] applicable 
field with reference to the checkpoint data list 29 (ST15). The task in-house datas 6a-6n in the 
checkpoint of the operation system processor 1 and the standby system processor 2 and 
coordination (7a-7n) are maintained by the above actuation. 

[0007] Moreover, drawing 26 is the conventional duplex-ized structure-of-a-system Fig. 
shown in JP,4-367903,A. For a main system processor (operation system processor) and 102, 
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as for a tracking buffer and 1 13,123, in drawing, a ** system processor (standby system 
processor) and 1 12,122 are [ 101 / a bufrer division means and 114] tracking cables. . 
[0008] Next, actuation is explained. Drawing 27 is the flow chart which shows the operations 
sequence of drawing 26 R> 6, when the main system processor 101 performs the tracking of 
data, the scanning interval of the program which handles the data which should be carried out 
tracking judges whether they are a high speed and a low speed, and the buffer division means 
113 calculates the amount of data which each program treats (ST20). The block count in the 
tracking buffer 112 is calculated from the size of the obtained amount of data and the tracking 
buffer 112 (ST21). And when carrying out the tracking of the data, high-speed tracking, 
low- speed tracking, and the tracking of both a high speed and a low speed check the tracking 
method of the need (ST22), the division method of a high speed, a low speed, and mixing is 
chosen (ST23), and tracking processing is performed. 
[0009] 

[Problem(s) to be Solved by the Invention] In the duplex system of the 
stand-by-redundancy-ized configuration by the checkpoint method in conventional drawing 
23 , the time amount concerning selection of checkpoint data or the notice processing to a 
data transfer means became an overhead, and there was a problem that a system throughput 
fell. Moreover, in the case of the former, although task management information also needed 
to be transmitted to the standby system processor 2 and this transfer had the approach of 
adding to checkpoint data, and a method of transmitting only at the time of failure generating 
of an operation system in the computing system which performs scheduling of a task, there 
was a problem that where of the checkpoint processing time became still larger, and when it 
was the latter, there was a problem that where of a transfer may become impossible depending 
on extent of failure. 

[0010] Moreover, the duplex-ized system shown in conventional JP,4-3 67903, A Although the 
buffer for equivalent-izing is divided, the need for the access program is accepted in the data 
for equivalent-izing. Since it is the division which secures the area for carrying out tracking to 
a high speed or a low speed and fields (address), such as main memory by which tracking is 
carried out, are fixed fields, If H/W was not changed to change the address to equivalent-ize 
by modification of a system when you wanted to equivalent-ize only a specific field or, the 
problem of being ****** had arisen. 

[0011] furthermore, in the duplex-ized system shown in conventional JP,4-367903,ATTie ** 
system which is [ only being equivalent-ized by the ** system at the time of the writing from 
a main system and ], for example, was out of order is re-started. When write-in processing had 
to be performed to all fields, and it was [ control program ] under activation, and it seemed 
that he wanted to perform only equivalent-ization of the data to memory in order to make it 
enter into a duplex-ized system and was, it had also become the cause of performing an 
incorrect output to the exterior superfluously depending on the case. 
[0012] This invention was made in order to solve the above troubles, and it aims at 
improvement in a system throughput by reducing the selection time amount of checkpoint 
data, and the time amount which delivery of checkpoint data takes. 
[0013] 

[Means for Solving the Problem] In the 1st invention, arithmetic and program control, the 
operation system processor which has main memory, respectively, and a standby system 
processor are formed in juxtaposition. In the duplex system of the stand-by-redundancy-ized 
configuration which transmits data required for taking over of the processing at the time of 
failure generating to said standby system processor from said operation system processor The 
monitor bus for connection between systems, and the data monitoring device which 
incorporates the data to which arithmetic and program control accessed main memory with 
said operation system processor, The data transfer unit which transmits the incorporated data 
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to said standby system processor using f said monitor bus, It has the data accumulation 
equipment which stores the data transmitted from said operation system processor, and data . 
expansion equipment which writes the data stored in this data accumulation equipment in the 
main memory of said standby system processor. 

[0014] In the 2nd invention, an operation system processor is equipped with the 1st data 
accumulation equipment which stores the data incorporated with the data monitoring device, 
and the data which incorporated the data stored in the 2nd data accumulation equipment of a 
standby system processor with said data monitoring device while data expansion equipment 
developed to main memory are stored in the 1st data accumulation equipment of said 
operation system processor. 

[001 5] In the 3rd invention, it starts with the directions to said operation system processor, 
and from said standby system processor, said operation system processor is interrupted and 
the completion of equalizing notifies equalizing which makes the same value the contents of 
the main memory of an operation system processor, and the contents of the main memory of a 
standby system processor. 

[0016] In the 4th invention, in case the arithmetic and program control of an operation system 
processor accesses main memory, the accessed data are transmitted to a standby system 
processor, the data is developed to the main memory of a standby system, and it is made to 
perform equivalent-ization between systems to coincidence. 

[0017] In the 5th invention, if failure occurs with a standby system processor, with a standby 
system status signal, failure of said standby system processor will be notified to an operation 
system processor, and the transfer to said standby system processor of the data of said 
operation system processor will be suspended. 

[0018] In the 6th invention, if the bus occupancy time amount supervisory equipment of a 
monitor bus is formed in an operation system processor and said bus occupancy time amount 
supervisory equipment detects the monitor time amount over of a monitor bus, retry 
processing of data transfer is performed, it will be retry failure and a standby system 
processor will suspend the transfer to said standby system processor of the data of said 
operation system processor as failure. 

[0019] In the 7th invention, if failure occurs with an operation system processor, with an 
operation system status signal, failure of said operation system processor will be notified to a 
standby system processor, acceptance of the data from said operation system processor will be 
separated with said standby system processor, and data expansion of the data then stored in 
the data accumulation equipment of said standby system processor will be carried out to the 
main memorandum ** of said standby system processor as normal data. 
[0020] In the 8th invention, arithmetic and program control, the operation system processor 
which has main memory, respectively, and a standby system processor are formed in 
juxtaposition. In the duplex system of the stand-by-redundancy-ized configuration which 
transmits data required for taking over of the processing at the time of failure generating to 
said standby system processor from said operation system processor, and equivalent-izes 
between said both main memory The field setting section which sets up the field which should 
be carried out [ equivalent ]-izing among said both main memory, and the equalizing field 
setting register which registers the field set up in this field setting section, It will operate, if 
there is the address with which said arithmetic and program control accessed said main 
memory in the field set as said equalizing field setting register, and it has said address and the 
equalizing circuit which transmits data required for taking over to said standby system 
processor. 

[0021] If an equivalent-ized object is the mode which prepared the mode-selection section 
which judges whether it is the mode injwhich the access classification of said arithmetic and 
program control was set up in response to the mode assignment signal which sets up the time 
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of writing and read-out, and the write-in signal or the read-out signal from said arithmetic and 
program control, and was set up, the access classification of arithmetic and program control 
operates an equalizing circuit, and it will transmit [ classification ] required data in the address 
and taking over to a standby system processor by the 9th invention. 
[0022] 

[Function] In the 1st invention, the data monitoring device of an operation system carries out 
the monitor of the data with which arithmetic and program control accessed main memory, 
and it is transmitted to a standby system processor by the data transfer unit. The data 
transmitted to the standby system are stored by the data accumulation equipment of a standby 
system. Write-in expansion of the stored data is carried out by data expansion equipment at 
the main memory of a standby system. 

[0023] In the 2nd invention, even when the data in standby process equipment are developing 
and data cannot be transmitted to a standby system with the 1 st data accumulation equipment 
of an operation system, the data in an operation processor are stored and task activation of an 
operation system is not barred. 

[0024] Equalizing (equivalent-izing) is started with the directions to an operation system 
processor, and it was made for interruption to go into an operation system processor by the 
completion of equalizing in the 3rd invention. 

[0025] In the 4th invention, in case the arithmetic and program control of an operation system 
processor accesses main memory, it acts so that the data with which the central control unit of 
an operation system accessed main memory may always be developed by the main memory of 
a standby system, as the accessed data are transmitted to a standby system processor and the 
data is developed to the main memory of a standby system. 

[0026] In the 5th invention, if failure occurs with a standby system processor, the failure 
signal will be notified to an operation system processor by the standby system status signal, 
and will suspend the data transfer from an operation system processor. 

[0027] In the 6th invention, if bus occupancy time amount supervisory equipment detects the 
monitor time amount over of a monitor bus, retry processing of data transfer is performed, 
and it will be retry failure and will suspend the data transfer of an operation system processor. 
[0028] In the 7th invention, if failure occurs with an operation system processor, with an 
operation system status signal, failure of an operation system processor will be notified to a 
standby system processor, acceptance of the data from an operation system processor will be 
separated with a standby system processor, and data expansion of the data then stored in the 
data accumulation equipment of a standby system processor will be carried out to the main 
memorandum ** of a standby system processor as normal data. 

[0029] In the 8th invention, the field which should be carried out [ equivalent ]-izing among 
both main memory is registered into an equalizing field setting register from the field setting 
section, if there is the address with which arithmetic and program control accessed main 
memory in the field registered into the equalizing field setting register, an equalizing circuit 
will operate and data required for said address and taking over will be transmitted to a standby 
system processor. 

[0030] If an equivalent-ized object is the mode which prepared the mode-selection section 
which judges whether it is the mode in_which the access classification of arithmetic and 
program control was set up in response to the mode assignment signal which sets up the time 
of writing and read-out, and the write-in signal or the read-out signal from arithmetic and 
program control, and was set up, the access classification of arithmetic and program control 
operates an equalizing circuit, and it will transmit [ classification ] required data in the address 
and taking over to a standby system processor in the 9th invention. 
[0031] 
[Example] 
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Drawing is explained for the 1st example of this invention below below example 1. Drawing 
1 is the block diagram showing the duplex system of the stand-by-redundancy-ized 
configuration by the 1st example of this invention. In drawing 1 , 1 is an operation system 
processor, 2 is a standby system processor, and that the same sign as the sign shown in 
drawing 23 is the same as that of conventional it, or since it is a considerable part, detailed 
explanation is omitted. The data monitoring device which 30 supervises the task in-house 
datas 6a-6n written in main memory 12 from CPU11, and is incorporated, The data transfer 
unit which transmits the data which 40 incorporated to the standby system processor 2, the 
data accumulation equipment which stores the data with which 50 was transmitted from the 
operation system processor 1, and 60 are checkpoint timing about the stored data. The data 
expansion equipment developed to the task in-house datas 7a- 7n in main memory 22 and 70 
are the monitor buses for performing data transfer from the operation system processor 1 to 
the standby system processor 2. 

[0032] 91 moreover, by counting the amount of the data which the data monitoring device 30 
incorporated The notice signal of are recording equipment full generating which supervises 
the amount of data accumulation of standby system data accumulation equipment 50, and will 
be notified to the operation system CPU 1 1 if full, As for 92, the operation system CPU 1 1 
notifies a checkpoint (timing) to data expansion equipment 60. It will become non-mind, if it 
is the checkpoint indication signal which directs expansion initiation of data, and the 
checkpoint status signal with which 93 shows the operating state of data expansion equipment 
60, it is [ data expansion ] under processing and it is [ significance and non-data expansion ] 
under processing. 

[0033] Next, actuation is explained. Drawing 2 is a flow chart which shows the flow of 
checkpoint processing (actuation) of the operation system processor 1 by the 1st example. 
Now, by task activation (ST30) by CPU11, supposing change occurs in the task in-house datas 
6a-6n, the data and address which the data monitoring device 30 incorporated the data and 
address which changed (ST34), and the data transfer unit 40 incorporated will be transmitted 
to the standby system processor 2 using the monitor bus 70 (ST35). The data monitoring 
device 30 has counted the incorporated amount of data, and when the incorporated amount of 
data, i.e., the amount of data transmitted to the standby system processor 2, exceeds the 
capacity of data accumulation equipment 50, it publishes the notice signal 91 of are recording 
equipment full generating to (ST36) and CPU1 1 here (ST37). 

[0034] On the other hand, CPU1 1 which received the notice signal 91 of are recording 
equipment full generating publishes the checkpoint indication signal 92 to (ST31) and the 
data expansion processor 60 (ST32). By supervising the checkpoint status signal 93, CPU11 
waits for the completion of processing of data expansion equipment 60 (ST33), and starts task 
activation again. When CPU 11 publishes the checkpoint indication signal 92 here, the 
amount-of-data counter which the data monitoring device 30 has is cleared. Moreover, in 
ST31, the timing of the time of the checkpoint instruction execution embedded into the task or 
a task switch as well as the conventional example progresses to ST32. Furthermore, change of 
the task management information 18 stored in the main memory 12 generated with the task 
switch in CPU 11 etc. transmits to the standby system processor 2 from the operation system 
processor 1 in the above-mentioned flow similarly. 

[0035] Next, the flow of checkpoint processing (actuation) of the standby system processor 2 
is explained using the flow chart of drawing 3 . Data accumulation equipment 50 receives the 
data and address transmitted from the operation system processor 1, and if the data expansion 
equipment 60 to accumulate (ST40) has the notice of the checkpoint indication signal 92 from 
the operation system CPU 11 (ST41), it will make the checkpoint status signal 93 significant, 
and will progress to ST43 (ST42). If it progresses to ST43, when data expansion equipment 
60 will develop the data stored in data accumulation equipment 50 to the task in-house datas 
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7a- 7n in main memory 22 (ST43) and the completion of expansion of all the stored data will 
be carried out, the checkpoint status signal 93 is made into non-mind, and data expansion 
completion is told to the operation system processor 1 (ST44). About the field which should 
develop data here, it judges in the address added to the data transmitted from the operation 
system processor 1 . 

[0036] Thus, in the 1st example of this invention, selection of the checkpoint data based on 
CPU1 1 in a checkpoint (timing) and a checkpoint data transfer (transfer to 40-50) are omitted, 
and checkpoint processing for maintaining the task in-house datas 6a-6n of the operation 
system processor 1 and the standby system processor 2 and coordination (7a-7n) is realized. 
In addition, although 30 was explained as a data monitoring device which supervises and 
incorporates the task in-house datas 6a-6n written in main memory 1 2 from CPU1 1 , it 
becomes the data monitoring device which supervises and incorporates the task in-house datas 
6a-6n to which CPU! 1 accessed main memory (reading or writing) at the time of re-starting 
of the standby system processor 2. 

[0037] Drawing is explained for the 2nd example of example 2. this invention below. 
Drawing 4 is the block diagram showing the duplex system of the stand-by-redundancy-ized 
configuration by the 2nd example of this invention. That the same sign as the 
above-mentioned sign is the same as that of the above, or since it is a considerable part, 
detailed explanation is omitted. 80 is data accumulation equipment with a function equivalent 
to the data accumulation (the 2nd) equipment 50 with which the standby system processor 2 
was equipped (the 1 st). 

[0038] Next, actuation is explained. Drawing 5 is a flow chart which shows the flow of 
checkpoint processing (actuation) of the operation system processor 1 by the 2nd example. 
Now, by task activation (ST50) by CPU1 1, supposing change occurs in the task in-house datas 
6a-6n, the data monitoring device 30 will incorporate the data and address which changed, 
and will accumulate the incorporated data and address in the data accumulation equipment 80 
in a self-processor (ST53). The data monitoring device 30 has counted the incorporated 
amount of data, and when the incorporated amount of data exceeds the capacity of data 
accumulation equipment 50, it publishes the notice signal 91 of are recording equipment full 
generating to (ST54) and CPU11 here (ST55). CPU11 which received the notice signal 91 of 
are recording equipment full generating publishes the checkpoint indication signal 92 to 
(ST51) and the data expansion processor 60 (ST52). 

[0039] Next, processing of a data transfer unit 40 is explained. A data transfer unit 40 operates 
supervising the condition of data expansion equipment 60. When data exist in data 
accumulation equipment 80, the condition of data expansion equipment 60 is judged with 
(ST56) and the checkpoint status signal 93 (ST57), when a checkpoint status signal is 
non-mind, it restricts, and the monitor bus 70 is used, and data are transmitted to the standby 
system processor 2 (ST58). On the other hand, when a checkpoint status signal is significant, 
the data transfer to the standby system processor 2 is interrupted (ST57). Thus, if a data 
transfer unit 40 is checkpoint processing in the standby system processor 2, the task activation 
of it will be attained continuously, without CPU 11 waiting for data expansion completion of 
the standby system processor 2 by keeping data stored to the data accumulation equipment 80 
by the side of the operation system processor 1 . 

[0040] When the task in-house datas [ 7a-7n ] write-in engine performance from the data 
expansion equipment 60 of the standby system processor 2 is inferior to the engine 
performance of the data monitoring device 30 of the operation system processor 1, the full of 
operation system data accumulation equipment 80 does not occur here by mounting capacity 
of operation system data accumulation equipment 80 according to the engine-performance 
ratio. Since checkpoint processing of the standby system processor 2 of an example 2 is the 
same as that of an example 1, detailed explanation is omitted. 
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[0041] Drawing is explained for the 3rd example of example 3. this invention below. Drawing 
6 is the block diagram showing the duplex system of the stand-by-redundancy-ized 
configuration by the 3rd example of this invention. That the same sign as the 
above-mentioned sign is the same as that of the above, or since it is a considerable part, 
detailed explanation is omitted. 94 is an equalizing seizing signal from the outside to the 
operation system processor 1, and 95 is the completion interruput signal of equalizing. 
[0042] Next, actuation is explained. Drawing 7 is a flow chart which shows the flow of the 
automatic equalizing processing by the 3rd example. Now, since the operation system 
processor 1 is activation, a task is performed (ST201). When the timing of automatic 
equalizing is needed during activation of a task, the equalizing seizing signal 94 is made 
high-level, automatic equalizing directions are performed, and read/write of the DRAM data 
of an operation system is performed (ST202). Between [ DMA ] systems starts actuation, the 
contents of Above DRAM are transmitted to a standby system, by the standby system, the 
monitor of the data is carried out and data are incorporated (ST203). Data equalizing is 
completed after DMA finishes (ST204). If data equalizing is completed, in order to notify to 
an operation system, interruption in an operation system is put in using the completion 
interruput signal 95 of equalizing (ST205). By the operation system which received 
interruption, interruption processing is started (ST206) and this interruption processing 
performs after treatment after the completion of automatic equalizing of an operation system. 
In addition, automatic equalizing is the function which makes the same value the contents of 
the memory of an operation system, and the contents of the memory of a standby system, and 
is the mode which does not need the indication signal of a checkpoint. 

[0043] Drawing is explained for the 4th example of example 4. this invention below. Drawing 
8 is the block diagram showing the duplex system of the stand-by-redundancy-ized 
configuration by the 4th example of this invention. That the same sign as the 
above-mentioned sign is the same as that of the above, or since it is a considerable part, 
detailed explanation is omitted. 

[0044] Next, actuation is explained. Drawing 9 is a flow chart which shows the flow of 
processing of the 4th example. A task is performed on the operation system processor 1 
(ST301). A task accesses the memory of main memorandum ** 12 (ST302). The accessed 
data are sent to data accumulation equipment 80 (ST303). That is, the data sent to main 
memorandum ** 12 are transmitted also to data accumulation equipment 80 at coincidence. 
As for the data sent to data accumulation equipment 80, data are sent to a standby system 
through the monitor bus 70 (ST304). The sent data are received by the standby system 
(ST305). The received data are developed on main memory 22 (ST306). Thus, the data sent to 
main memorandum ** 12 are transmitted also to a standby system, and are developed by 
coincidence on the main memory 22 of a standby system. Therefore, the notice signal 91 of 
are recording equipment full generating of an example 1, the checkpoint indication signal 92, 
and the checkpoint status signal 93 are not established. 

[0045] Drawing is explained for the 5th example of example 5. this invention below. Drawing 
10 is the block diagram showing the duplex system of the stand-by-redundancy-ized 
configuration by the 5th example of this invention. That the same sign as the 
above-mentioned sign is the same as that of the above, or since it is a considerable part, 
detailed explanation is omitted. 98 is a standby system status signal for notifying the 
condition of a standby system. 

[0046] Next, actuation is explained. Drawing 1 1 is a flow chart which shows the flow of 
processing by the 5th example. The operation system processor 1 performs a task (ST601). In 
the standby system processor 2, the monitor of the data of the operation system processor 1 is 
carried out, and data are incorporated (ST602). The standby system status signal 98 is 
significant at the standby system processor 2 at the time of normal actuation (ST603). Failure 
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occurs with the standby system processor 2 (ST604). The standby system status signal 98 
becomes non-mind by failure (ST605). When the standby system status signal 98 became 
non-mind, failure of a standby system processor is recognized in the operation system 
processor 1 (ST606). When the standby system processor 2 was breaking down, the function 
of the data monitoring device 30 of the operation system processor 1 is suspended (ST607). 
This suspends the transfer to the standby system processor 2 of the data of the operation 
system processor 1 . 

[0047] Drawing is explained for the 6th example of example 6. this invention below. Drawing 
12 is the block diagram showing the duplex system of the stand-by-redundancy-ized 
configuration by the 6th example of this invention. That the same sign as the 
above-mentioned sign is the same as that of the above, or since it is a considerable part, 
detailed explanation is omitted. As for monitor bus parity generation equipment and 1 00, 99 is 
[ monitor bus parity detection equipment and 101 ] bus occupancy time amount supervisory 
equipment. 

[0048] Next, actuation is explained. Drawing 13 is a flow chart which shows the flow of 
processing by the 6th example. The operation system processor 1 performs a task (ST701). 
The data and address from which the data monitoring device 30 changed is incorporated. In 
transmitting the data and address which the data transfer unit 40 incorporated, monitor bus 
parity generation equipment 99 adds parity to the data on the monitor bus 70 (ST702). It 
transmits to the standby system processor 2 (ST703). In the operation system processor 1, bus 
occupancy time amount supervisory equipment 101 always supervises the bus occupancy 
time amount of the monitor bus 70 (ST704). When the monitor time amount of the monitor 
bus 70 exceeds, retry processing of data transfer is performed (ST705), and an output is taken 
out with retry failure. In the standby system processor 2, the data with which monitor bus 
parity detection equipment 100 has been sent are checked (ST706). If it is an error, it will be 
outputted to the standby system status signal 98 of the monitor bus 70 (ST707). (non-mind) 
The OR of the output of retry failure of bus occupancy time amount supervisory equipment 
101 and the output (non-mind) of the standby system status signal 98 of the monitor bus 70 by 
the monitor time amount over of the monitor bus 70 is calculated (ST708). When an output is 
in either, it thinks that the standby system processor 2 was breaking down, and the function of 
the data monitoring device 30 of the operation system processor 1 is suspended (ST709). This 
suspends the transfer to the standby system processor 2 of the data of the operation system 
processor 1 . 

[0049] Drawing is explained for the 7th example of example 7. this invention below. Drawing 
14 is the block diagram showing the duplex system of the stand-by-redundancy-ized 
configuration by the 7th example of this invention. That the same sign as the 
above-mentioned sign is the same as that of the above, or since it is a considerable part, 
detailed explanation is omitted. The operation system status signal with which 102 notifies the 
condition of an operation system processor, the equipment with which 103 separates 
acceptance of the data from the operation system processor 1 and to separate, and 104 are data 
expansion equipment which carries out data expansion of the equalizing data stored in data 
accumulation equipment 50 to main memorandum ** 22 of the standby system processor 2 as 
normal data. 

[0050] Next, actuation is explained. Drawing 15 is a flow chart which shows the flow of 
processing by the 7th example. The operation system processor 1 performs a task (ST801). 
Failure occurs with the operation system processor 1 (ST802). The operation system status 
signal 102 becomes non-mind by failure (ST803). When the operation system status signal 
became non-mind, failure of the operation system processor 1 is recognized in the standby 
system processor 2 (ST804). Separation equipment 103 separates acceptance processing of 
the data from the operation system processor 1 (ST805). Data expansion equipment 104 
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performs data expansion for the equalizing data stored in the data accumulation equipment 50 
of the standby system processor 2 to main memory 22 as normal data (ST806). 
[0051] Drawing is explained for the 8th example of example 8. this invention below. Drawing 
16 is the block diagram showing the duplex system of the stand-by-redundancy-ized 
configuration by the 8th example of this invention. That the same sign as the 
above-mentioned sign is the same as that of the above, or since it is a considerable part, 
detailed explanation is omitted. A main system processor, i.e., an operation system processor, 
the bus for equalizing to which in a ** system processor, i.e., a standby system processor, and 
302A and 302B main memory, and 304A and 304B connect an equalizing circuit to, and, as 
for 305, arithmetic and program control (CPU), and 303A and 303B connect [ 301 ] the 
operation system processor 300 and the standby system processor 301, the address signal to 
which 320A outputs 300 and CPUs 302A and 302B output 320B, and 321 A and 321 B are data 
signals. 

[0052] Moreover, drawing 17 is the detail drawing of drawing 16 , and a data signal and 305C 
of the address signal and 305B to which 305 A is transmitted between the operation system 
processor 300 and the standby system processor 301 are control signals. As for 31 OA and 
31 0B, the upper limit of the equalizing field where the field setting section, 31 1-1 A-3 11 -NA, 
and 311-1B-311-NB are equalizing field setting registers, and are set up from the field setting 
sections 3 1 OA and 3 1 0B is registered. 3 1 2- 1 A-3 1 2-N A and 3 1 2- 1 B-3 1 2-NB are equalizing 
field setting registers, and the lower limit of the equalizing field set up from the field setting 
sections 31 OA and 31 0B is registered. 330 is a field coincidence signal. 
[0053] moreover, the part "does not equalize" although are the example of a setting of an 
equalizing field, the case where a upper limit and three sorts of lower limits are set up is 
shown, it equalizes the part "which equalizes" and drawing 1 8 serves as the same value with 
the operation system processor 300 and the standby system processor 301 ~ the equivalent - 
it becomes as [ a value which are not-izing / a value / and is different ]. 
[0054] Next, actuation is explained. Drawing 19 is a flow chart which shows the flow of 
processing by the 8th example. The upper limit and lower limit of each equalizing field are 
registered into equalizing field setting register 3 1 1 - 1 A-3 1 1 -NA and 3 1 2- 1 A-3 1 2-NA from 
field setting section 31 OA (ST900). the time (ST901) of operation system CPU302A accessing 
operation system main memory 303A - each - it is confirmed whether equalizing field 
setting register 3 1 1 - 1 A-3 1 1 -NA and 3 1 2- 1 A-3 1 2-NA are in the field of a upper limit - a lower 
limit to which this address is set as each (ST902). each - equalizing field setting register 
311-1A-311-NA and 312-1A-312-NA output the field coincidence signal 330 to equalizing 
circuit 304A, when this address is in a self-field. (It will not output, if it is outside a field) . 
(ST903). When the field coincidence signal 330 is received, an equalizing circuit incorporates 
data signal 321 A from address signal 320A from CPU302A, and main memorandum **303A, 
and outputs it to equalizing circuit 304B of the standby system processor 301 with control 
signal 305C (ST904). In equalizing circuit 304B of the standby system processor 301, standby 
system main memory 303B is equalized with the address signal and data signal which were 
received from equalizing circuit 304 A of the operation system processor 300 by control signal 
305C (ST905). In this case, it may notify to CPU302B from equalizing circuit 304B, and you 
may develop to main memory 303B, and may develop from equalizing circuit 304B to direct 
main memory 303B. 

[0055] While equalizing field setting register 3 1 1 - 1 A-3 1 1 -N A and 3 1 2- 1 A-3 1 2-NA have N 
individual and being able to set up the space of arbitration, when there is a setting error, such 
as becoming a duplication setup, it is also possible to also consider as a setting error from 
field setting section 31 OA and not to consider as an error. Although the case where it wrote in 
the standby system processor 301 from the operation system processor 300 above was shown, 
it becomes the same actuation also when equalizing from the standby system processor 301 to 
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the operation system processor 300. 

[0056] Drawing is explained to the pan of example 9. this invention for the 9th example below. 
Drawing 20 is the block diagram showing the duplex system of the stand-by-redundancy-ized 
configuration according to the 9th example further of this invention. That the same sign as the 
above-mentioned sign is the same as that of the above, or since it is a considerable part, 
detailed explanation is omitted. The write-in signal with which 400A and 400B are outputted 
from CPUs 302 A and 302B, the read-out signal with which 401 A and 40 IB are outputted 
from CPUs 302A and 302B, and 410A and 410B are mode assignment signals which set up 
equalizing mode. 

[0057] Moreover, drawing 21 is some detail drawing of equalizing circuit 304A of drawing 
20 , and the mode selection section in which 420 A checks coincidence of the access mode 
from [ from the comparison with write-in signal 400A, read-out signal 401 A, and mode 
assignment signal 41 OA ] CPU, and 430A are equalizing indication signals which tell 
coincidence of the mode from mode selection section 420A. It has each of this function and a 
configuration similarly with the standby system processor 301. 

[0058] Next, actuation is explained. Drawing 22 is a flow chart which shows the flow of 
processing by the 9th example. First, mode assignment signal 41 OA performs mode 
assignment to equalizing circuit 304A (ST910). In order that CPU302A may access main 
memory 303 A etc., CPU 3 02 A to write-in signal 400A or read-out signal 401 A is outputted 
(ST911). Correspondence with mode assignment signal 41 OA, write-in signal 400A, or 
read-out signal 401 A is performed in mode selection section 420A in equalizing circuit 304A 
(ST912). If mode assignment signal 410A, write-in signal 400A, or read-out signal 401 A has 
agreed, equalizing indication signal 430A will be outputted (ST913). Thereby, address signal 
305A, data signal 305B, and control signal 305C are sent to standby system equalizing circuit 
304B from operation system equalizing circuit 304A, and equivalent-ized processing is 
performed (ST914). Thus, only read-out actuation can carry out [ equivalent ]-izing not only 
in the write-in actuation to the main memory of CPU, and it can respond also to the reboot of 
a standby system processor. 
[0059] 

[Effect of the Invention] or [ as mentioned above, / that parallel processing of selection of the 
checkpoint data based on the operation system arithmetic and program control in a checkpoint 
and the checkpoint data transfer is carried out to the task executive operation of arithmetic 
and program control according to the 1 st invention ] - or since it is omitted, a system 
throughput can be raised. 

[0060] Since task activation is attained with an operation processor even when according to 
the 2nd invention the data stored with standby process equipment are developing and data 
cannot be transmitted to a standby system, a system throughput can be raised further. 
[0061] Since according to the 3rd invention an equalizing (equivalent-izing) demand can be 
operated from a program and the completion of equalizing can be recognized by the program, 
equalizing in the optimal part is attained by equalizing in the good part of the break of 
program execution. 

[0062] Since according to the 4th invention the accessed data are transmitted to a standby 
system processor and the data was developed to the main memory of a standby system when 
the arithmetic and program control of an operation system processor accessed main memory, 
the data with which the central control unit of an operation system accessed main memory can 
always develop the main memory of a standby system. 

[0063] According to the 5th invention, when a standby system is breaking down, pile stop 
****** can do e ff ect on the operation system by failure by the standby system by suspending 
the data transfer of an operation system processor. 

[0064] According to the 6th invention, when a monitor bus is breaking down, pile stop 
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****** can do effect on the operation system by failure by monitor bus by suspending the 
data transfer of an operation system processor. 

[0065] According to the 7th invention, when an operation system is breaking down, with a 
standby system processor, acceptance of the data from an operation system processor can be 
separated, a standby system can perform as an operation system with the normal data which 
received the abnormality entry of data from an operation system before a pile stop and failure, 
and a reliable duplex-ized system can be obtained. 

[0066] Since a registration setup of the field which should be carried out [ equivalent ]-izing 
among both main memory can be carried out from the field setting section in the same H/W at 
an equalizing field setting register according to the 8th invention, at the time of a system 
change or application to other systems etc., the need of redesigning H/W is lost and cost 
reduction can be planned. Moreover, since he does not need to be conscious at all, whether 
each field is equivalent-ized or it does not carry out become the duplex-ized system which 
does not lack a load in a user from the application program which accesses main memory. 
[0067] Since according to the 9th invention equivalent-ization can be performed, without 
writing in main memory again since it becomes possible also in the read-out actuation from 
operation system treatment equipment when performing equivalent-ization of data, the 
dependability of a system goes up, even when only a standby system processor is re-started, 
equivalent-ization with an operation system processor becomes easy, and it becomes to the 
duplex-ized system which is easy to maintain. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the duplex system of the 
stand-by-redundancy-ized configuration by the 1st example of this invention. 
[Drawing 2] It is the flow chart which shows the flow of checkpoint processing of the 
operation system processor by the 1st example of this invention. 

[Drawing 3] It is the flow chart which shows the flow of checkpoint processing of the standby 

system processor by the 1 st example of this invention. 

[Drawing 4] It is the block diagram showing the duplex system of the 

stand-by-redundancy-ized configuration by the 2nd example of this invention. 

[Drawing 5] It is the flow chart which shows the flow of checkpoint processing of the 

operation system processor by the 2nd example of this invention. 

[Drawing 6] It is the block diagram showing the duplex system of the 

stand-by-redundancy-ized configuration by the 3rd example of this invention. 

[Drawing 7] It is the flow chart which shows the flow of the automatic equalizing processing 

by the 3rd example of this invention. 

[Drawing 8] It is the block diagram showing the duplex system of the 

stand-by-redundancy-ized configuration by the 4th example of this invention. 

[Drawing 9] It is the flow chart which shows the flow of processing by the 4th example of this 
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invention. 

[Drawing 10] It is the block diagram showing the duplex system of the 
stand-by-redundancy-ized configuration by the 5th example of this invention. 
[Drawing 11] It is the flow chart which shows the flow of processing by the 5th example of 
this invention. 

[Drawing 12] It is the block diagram showing the duplex system of the 
stand-by-redundancy-ized configuration by the 6th example of this invention. 
[Drawing 13] It is the flow chart which shows the flow of processing by the 6th example of 
this invention. 

[Drawing 14] It is the block diagram showing the duplex sy stem of the 
stand-by-redundancy-ized configuration by the 7th example of this invention. 
[Drawing 15] It is the flow chart which shows the flow of processing by the 7th example of 
this invention. 

[Drawing 16] It is the block diagram showing the duplex system of the 
stand-by-redundancy-ized configuration by the 8th example of this invention. 

[Drawing 1 7] It is the detail drawing of drawing 16. 

[Drawing 1 8] It is the example of a setting of the equalizing field by the 8th example of this 
invention. 

[Drawing 19] It is the flow chart which shows the flow of processing by the 8th example of 
this invention. 

[Drawing 20] It is the block diagram showing the duplex system of the 
stand-by-redundancy-ized configuration according to the 9th example further of this 
invention. 

[Drawing 21] They are some detail drawing of the equalizing circuit of drawing 20 . 
[Drawing 22] It is the flow chart which shows the flow of processing by the 9th example of 
this invention. 

[Drawing 23] It is the block diagram showing the duplex system of the conventional 
stand-by-redundancy-ized configuration. 

[Drawing 24] It is the flow chart which shows the flow of checkpoint processing of the 
conventional operation system processor. 

[Drawing 25] It is the flow chart which shows the flow of checkpoint processing of the 
conventional standby system processor. 

[Drawing 26] They are other conventional duplex-ized structure-of-a-system Figs. 
[Drawing 27] It is the flow chart which shows the operations sequence of drawing 26 . 
[Description of Notations] 

1 Operation System Processor, 2 11 Standby System Processor, 21 Arithmetic and Program 
Control, 12 22 18 Main memorandum **, 28 Task management information, 4a-4n, 5a-5n 
Task, 6a-6n, 7a-7n A task in-house data, 30 Data monitoring device, 40 A data transfer unit, 
50 Data accumulation equipment, 60 Data expansion equipment, 70 A monitor bus, 80 Data 
accumulation equipment, 91 Notice signal of are recording equipment full generating, 92 A 
checkpoint indication signal, 93 Checkpoint status signal, 94 An equalizing seizing signal, 95 
The completion interruput signal of equalizing, 98 A standby system status signal, 99 Monitor 
bus parity generation equipment, 100 Monitor bus parity detection equipment, 101 Bus 
occupancy time amount supervisory equipment, 102 An operation system status signal, 103 
Separation equipment, 104 Data expansion equipment, 300 An operation system processor, 
301 A standby system processor, 302A, 302B Arithmetic and program control, 303A, 303B 
Main memory, 304A, a 304B equalizing circuit, 305A An address signal, 305B A data signal, 
a 305C control signal, 310A, 310B The field setting section, 311-1A-311-NA, 
3 1 1 - 1 B-3 1 1 -NB Equalizing setting register, 3 1 2- 1 A-3 1 2-NA, 3 1 2- 1 B-3 1 2-NB Equalizing 
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setting register, 320A, 320B An address signal, 321 A, 321B Data signal, 400A, 400B A 
write-in signal, 401 A, 401 B A read-out signal, 41 OA, 41 OB A mode assignment signal, 420A,. 
420B The mode selection section, 430A, 430B Equalizing indication signal. 

[Translation done.] 
♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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